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Fig.5. Graphic of fatigue life of the first type specimen 

 
 

Table 5: Fatigue life of the second type specimen 

Freq. 
ratio 

r 

Fatigue Life 
(Cycles) 

0.9010 18,297 

0.9792 48,189 

1.0000 148,599 

1.0200 282,602 

1.0900 741,283 

 
 

 
 

 
Fig. 6. Graphic of fatigue life of the second type specimen 

 
3. EXPERIMENTAL RESULTS AND ANALYSIS 

 The experiment of fatigue testing is taken on the 
electrodynamics shaker. The excitation signal is in the 
form of sinusoidal with the amplitude of acceleration at 
level of 10g with the variation of frequency ratios, r = f/fn 
(f = excitation frequency, fn = natural frequency) = 0.9010, 
0.9792, 1.0000, 1.0200, 1.0900.Table 5 and Figure 6 show 
the number of life cycles and graphic of the fatigue life of 
the first type specimen respectively. Whereas Table 6 and 
Figure 7 show the number of life cycles and graphic of the 
fatigue life of the second type of specimen. 
 The results obtained from experiment shows that at the 
smallest ratio frequency (r = 0.9010) i.e. the tested 
frequency is the smallest with respect to the constant 
acceleration (10g), the fatigue life is the shortest since the 
deformation at this point is the biggest (A = (2*pi*f)2*X, 
where A is acceleration, f is frequency, X is deformation). 
Therefore, at the constant amplitude of acceleration, the 
fatigue life depends on the tested frequency if the 
frequency is small, the fatigue life is short and when the 
ratio frequency is high, the fatigue life is high as well. 
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Table 6: Fatigue life of the first type specimen 
 

Freq. 
ratio 

r 

Nat. 
Freq 

fn (Hz) 

Exc. 
Freq 

f (Hz) 

Amplitude 
A (g) 

Fatigue 
Life  

(Cycles) 

0.9010 39.34 35.44 10.00 038,840 

0.9792 39.34 38.52 10.00 070,957 

1.0000 38.65 38.65 10.00 085,677 

1.0200 39.15 39.93 10.00 104,812 

1.0900 39.25 42.78 10.00 195,983 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.7. Graphic of fatigue life of the first type specimen 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 7: Fatigue life of the second type specimen 
 

Freq. 
ratio 

r 

Nat 
Freq 

fn (Hz) 

Exc. 
Freq 

f (Hz) 

Amplitude 
A (g) 

Fatigue 
Life 

(Cycles) 

0.9010 42.22 38.04 10 30,047 

0.9792 41.12 40.27 10 62,295 

1.0000 42.59 42.59 10 66,465 

1.0200 41.97 42.81 10 90,988 

1.0900 41.12 44.82 10 171,923 

 
 

 
 
 

Fig.8. Graphic of fatigue life of the second type specimen 
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4. CONCLUSIONS 

In this paper, the fatigue life is carried out in both finite 
element method and experiment. The fatigue life obtained 
from both finite element method and experiment are 
coherence each other’s. The fatigue is increased when the 
frequency ratio increased while the amplitude of 
acceleration is constant. 
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